Prior studies suggest that hypothalamic-pituitary-adrenal (HPA) axis stress response is a relatively stable risk factor for suicidal behavior in adults, and also that fluctuations in developmentally salient social stress (i.e., peer stress) predict acute suicidal ideation and behavior in adolescent females. Here, we test the hypothesis that periods of high peer stress are prospectively associated with concurrent episodes of suicidal ideation and behavior, but that abnormal cortisol responses to stress at baseline act as a diathesis that strengthens this stressor-suicidality link, using a longitudinal, multi-wave study design. We measured cortisol responses to an adolescent modification of the Trier Social Stress Test in 220 adolescent females recruited for mental health concerns, and measured stress (peer, academic, and mother-child) and suicidal ideation and behaviors repeatedly across 18 months. Logistic multilevel models revealed the predicted interaction between altered cortisol response and elevated periods of peer stress in predicting suicidal behavior, but not ideation. Higher-than-usual peer stress predicted suicidal ideation regardless of HPA function, but predicted suicide attempt only among those with blunted cortisol responses. Results suggest that peer stress serves to trigger suicidal ideation among female youth, but only triggers suicidal behavior among those with blunted cortisol reactivity.
INTRODUCTION
Suicide rates in the US increased markedly from 1999 to 2014, especially among adolescent females [1] . Most models of suicidal thoughts and behavior propose that they arise due to dynamic interactions between stable risk factors (e.g., biological diatheses) and acute environmental stressors; however, such models are rarely tested. The present study examines the dynamic interplay between a biological diathesis (altered hypothalamic-pituitary-adrenal (HPA) axis stress response at baseline) and fluctuations in psychosocial stress states in the development of acute adolescent suicidality across 18 months.
Developmentally salient psychosocial stress and suicide risk Diathesis-stress models of suicide often emphasize precipitating roles of developmentally salient stressors; female adolescents experience normative increases in sensitivity to social evaluation that may serve as triggers for suicidal behavior among at-risk individuals. Indeed, psychosocial stress in one's peer group (bullying, social rejection, conflict) frequently precede the onset of suicidal ideation and behavior among adolescent females [2] [3] [4] [5] [6] , although the specificity of peer stress (vs. academic or parental stress) as a precipitant has never been fully tested. While normative increases in psychosocial sensitivity occur, most individuals do not experience suicidal ideation or behavior during episodes of peer stress. Therefore, it is critical to identify vulnerability factors determining which individuals are at risk for suicidal ideation or behavior in the context of developmentally salient stressors.
HPA axis activation and suicide risk Given its well-defined role in adaptive responses to environmental stressors, the HPA axis stress response represents a relatively stable factor [7, 8] that may shape the influence of developmentally salient stressors (i.e., peer stress) on suicidal ideation and behavior in adolescent females. Strong evidence links altered HPA axis function to suicidal ideation and behavior, although much of this evidence is in adults and all studies were cross-sectional. The one study examining the HPA axis and suicidal ideation among adolescent females (N = 138) draws from an early subsample from the present study; both hyperreactivity and hyporeactivity (blunting) of cortisol (CORT) response to a psychosocial stressor predicted suicidal ideation over a 3-month period, although the association with blunting was marginally significant [9] . Two adult studies (N = 160, 208) demonstrated blunted CORT to psychosocial stress among those with suicidal behavior relative to controls or those with suicidal ideation only [10, 11] . Two studies have also found blunted Trier Social Stress Test (TSST) CORT response among adolescent females with non-suicidal self-injury, which often precedes suicidal behaviors [12, 13] . Several psychosocial correlates of suicidal ideation and behavior predict altered HPA axis profiles in youth: depressive disorder predicts hyperreactive CORT response [14, 15] , and blunted CORT responses are observed in both trauma histories [16, 17] and impulse-control disorders [18, 19] .
In sum, altered CORT responses (blunting and hyperresponse) have been linked to depression and suicidal ideation, whereas blunted CORT responses have been found in NSSI and suicidal behavior. Moderate CORT response facilitates cognitive function during stress [20] and serves to limit the intensity and duration of stress responses across multiple systems (e.g., immune, sympathetic). Therefore, moderate CORT stress responses may facilitate coping [21] whereas hypo-or hyper-responsiveness of the HPA axis may increase vulnerability to suicide during periods of stress [10] . This study is the first to directly examine this diathesis-stress perspective, modeling the dynamic interplay between a biological diathesis (i.e., altered HPA axis response to stress) and a developmentally salient stressor (i.e., peer stress vs. academic or mother-child stress) using a novel, prospective (18 months) multilevel framework in adolescent females (N = 220). Although adult males comprise the majority of subjects in previouslypublished research on the role of altered HPA axis function in suicidal behavior, we predict that HPA axis dysregulation will similarly confer risk for suicidal ideation and behavior in this adolescent female sample. We hypothesized that peer stress triggers increased risk of ideation and behavior specifically among adolescent females with altered CORT stress responses. Specifically, we predicted an interaction between the baseline area under the TSST CORT curve with respect to increase (AUC i ; between-person factor) and fluctuations in peer stress (withinperson factor) predicting concurrent suicidal ideation and behavior. We expected that higher-than-usual peer stress predicts concurrent suicidal ideation and behavior, but only among those with either blunted or hyperreactive CORT AUC i .
MATERIALS AND METHODS
Procedures were approved by the institutional review board. Data were collected during 2010-2015. Sample Subjects were 220 female adolescents (age M = 14.69, SD = 1.37, range = 12-16), reporting a history of at least one mental health concern in the past 2 years. Since suicidal ideation and behavior cuts across diagnostic categories, various recruitment methods were used to enroll a transdiagnostic sample enriched for risk of suicidal ideation and behavior: local inpatient units (33% of sample; 51% of eligible subjects enrolled), advertising in outpatient clinical practices (12% of sample; 70% of eligible subjects enrolled), advertisements (40% of sample; 65% of eligible subjects enrolled), and emails to university employees (15% of sample; 58% of eligible subjects enrolled). Inclusion criteria were: (a) female sex; (b) age 12-16 years; (c) caregiver willing to participate; (d) caregiver-reported history of a mental health concern in the past 2 years. Exclusion criteria were: psychosis, intellectual disability, or other developmental disorder. Subjects were born mostly (92%) in the US; 24% identified as African American, 64% as White, 10% as mixed/other, 1% as Asian American, and 1% as Latino/a. Six percent identified as Hispanic. As a proxy for socioeconomic status, we measured highest guardian education: 1.3% reported some high school; 13.3% high school or GED; 12.8% trade degree; 17.8% some college; 24.7% bachelor's degree; 11% some graduate school; 13.3% master's degree; 5.5% doctoral degree. Forty-one percent of girls reported a history of sexual or physical abuse; 23% reported a history of physical abuse; and 29% reported a history of sexual abuse (18% sexual abuse only; 12% physical abuse only; 11% both physical and sexual abuse). The mean number of PTSD symptoms endorsed on the MINI-KID was 2.68 (SD = 3.65). During recruitment, caregivers provided reports of adolescent symptoms using the Behavioral Assessment System for Children (BASC-PRS); [22] : 20% had clinically elevated T scores (female, age-normed scores equal to or higher than 70) on the conduct disorder scale (raw score M = 5.92, SD = 4.27), 21% on the attention problem scale (raw score M = 9.40, SD = 4.40), 17% on the hyperactivity scale (raw score M = 7.69, SD = 5.16), 11% on the anxiety scale (raw score M = 8.89, SD = 5.00), and 10% on the depression scale (raw score M = 8.65, SD = 4.93).
TSST and CORT sampling, assay, and coding During a baseline laboratory visit, subjects completed a modified adolescent version of the Trier Social Stressor Test (TSST; see [9] ), a standard psychosocial stressor that produces robust CORT responses [23] . Subjects provided saliva using the Sarstedt Salivette Synthetic Swab (Sarstedt, Newton, NC 28658, USA) at 5 time points: (1) upon arrival, (2) pre-TSST baseline (after 2.5 h in the laboratory, following interview and self-report measures; immediately before TSST instructions), (3) 20 min after the TSST, (4) 30 min after the TSST, and (5) 40 min after the TSST. No stressful procedures were administered for 30 min before the baseline sample, or for 40 min after the speech. Salivary samples were frozen/stored at −25°C and shipped on dry ice to Salimetrics for assay using EIA. EIA kits have excellent lower limit sensitivity, ranging from 0.007 μg/dL to 1.2 μg/mL. CORT values at each time point were log transformed prior to the AUC calculation to improve normality and reduce the impact of outliers.
We observed the typical CORT stress response to the TSST, with significant increases over baseline at 20 min post-TSST (Estimate [24] , we plotted a reactivity curve for each subject, calculating area under the curve (AUC) with respect to increase (AUC i ). AUC i represents a reactivity index reflecting both the peak and duration of HPA response. This AUC i was calculated using the final four samples. Because the preponderance of work on the HPA axis and suicide implicates cortisol reactivity to psychosocial stress, and because our hypotheses focus on the stress response rather than overall HPA axis tone, we focus on AUC i (i.e., reactivity to the stressor) rather than AUC g (i.e., total output). However, AUC g was also calculated and substituted for AUC i in specificity analyses.
Assessment
At baseline, the subject and a caregiver completed an initial laboratory visit. After providing informed consent/assent, adolescents and their caregiver underwent clinical interviews separately. Covariates (age, psychotropic use, oral contraceptive use) were assessed via self-report from both adolescents and their caregiver. The Self-Injurious Thoughts and Behaviors Interview (SITBI [25] ) measured the presence (1) or absence (0) of suicidal ideation ("Have you ever had thoughts of killing yourself?"), and suicidal behavior, which included suicide attempt ("Have you ever made an actual suicide attempt with at least some intent to die?") and aborted or interrupted suicide attempt ("Have you ever been very close to killing yourself and at the last minute someone or something else stopped you?"). The MINI-KID Psychiatric Interview [26] measured lifetime physical or sexual abuse. Adolescents completed questionnaires, including the Moods and Feelings Questionnaire indexing depression (MFQ [27] ) and the Child Chronic Strain Questionnaire (CCSQ [28] ), providing stress indices for several domains (in the present study, we focus on peer stress, mother-child stress, and academic stress). Next, the modified TSST was administered and CORT response was measured in saliva.
Following this laboratory visit, follow-up calls occurred at 3, 6, 9, 12, 15, and 18 months post-baseline. Follow-up calls included repeated measures of stress in the prior 3 months using the CCSQ and a shortened SITBI to evaluate the presence of suicidal ideation and behavior in the past 3 months. Stress subscale scores were used as both trait and state measures. Indices of trait stress in each domain as well as trait depression (Level 2) were calculated as the mean of self-reports for a given subject (baseline and all followup), standardized according to the full sample. Within-person fluctuations in (Level 1) stress were calculated as the score at a given time point minus a subject-specific mean for the variable (the Level 2 mean), divided by the subject-specific standard deviation across all visits (i.e., person-standardized).
Statistical analyses
We used logistic multilevel models in SAS PROC GLIMMIX to test whether continuous measures of cortisol reactivity (AUC i , with both rectilinear and quadratic terms) moderated the withinperson association between stress domains and risk of suicidal ideation or behavior at follow-up time points. Current dichotomous suicidal ideation or behavior were modeled as separate outcomes in log-link, binary outcome multilevel models. Repeated observations (baseline, 3, 6, 9, 12, 15, and 18 months) were nested within adolescents. Models were fit assuming incomplete data as missing completely at random (MCAR; e.g., [29, 30] ). Little's [30] MCAR test suggested subjects with and without missing data did not differ significantly, χ 2 (342) = 377.87; p = 0.09. Missingness for repeated measures at each follow-up time point was as follows: 9% at 3 months, 12% at 6 months, 9% at 9 months, 16% at 12 months, 16% at 15 months, and 20% at 18 months.
For both outcomes separately (ideation and behavior), we predicted the outcome at a given time point from CORT AUC i , current within-person fluctuations in a stress domain, and their interaction. Three separate models examined each domain. All models included a priori covariates: baseline presence or absence of the outcome, age (between-person factor), visit timing (hour of the day; between-person factor), time elapsed since initial visit (within-person factor), oral contraceptive use (between-person factor), psychotropic use (between-person factor), corticosteroid use (between-person factor), sample-standardized mean depression (between-person factor), and sample-standardized mean stress in a given domain (between-person factor). Models predicting suicidal behavior also included an additional dichotomous within-person covariate indicating the current presence (1) or absence (0) of suicidal ideation; this covariate allows for examining whether predictors explain variance in suicidal behavior above and beyond associations with current suicidal ideation.
Random intercepts and slopes of stress predictors were included when doing so improved model fit (−2 pseudo-loglikelihood); inclusion of all random effects did not substantively alter results. Because current stress was person-standardized, gamma coefficients and associated odds ratios are interpreted as the effect of a one subject-specific standard deviation change in the predictor relative to the subject-specific mean.
Power Using G*Power [31] and multilevel adjustment methods [32] , posthoc sensitivity analysis determined the smallest detectible odds ratio for suicidal behavior (the rarer outcome) across follow-up using logistic regression. Given the intraclass correlation (ICC) for suicidal behavior (ICC = 0.15) and our sample size (L2N = 220 subjects, L1N = 1093 assessments; adjusted N = 685 assessments), the smallest detectible odds ratio for any single predictor (given R 2 other X = 0.25, power = 0.8, and α = 0.05) was 1.36-a conventionally small effect. We also conducted post-hoc sensitivity analysis for the descriptive CORT analyses described below, examining the interaction between suicide group (no history, ideation history, attempt history) and TSST time point in predicting CORT. Sensitivity analyses (CORT ICC = 0.54; L2N = 220 subjects; L1N = 1205 assessments; adjusted N = 352 assessments; power = 0.8; α = 0.05; nonsphericity correction = 0.75) indicated that the smallest detectible effect size was f = 0.087-a conventionally small effect.
RESULTS

Descriptive analyses
Rates of suicidal ideation at each time point were relatively high, reflecting the clinical enrichment of our sample: 49.4% at baseline, 25.6% at 3 months, 19.1% at 6 months, 20.1% at 9 months, 18.8% at 12 months, 13.6% at 15 months, and 18.5% at 18 months. Rates of suicidal behavior at each time point were lower but also elevated: 33.6% at baseline, 8.4% at 3 months, 6.2% at 6 months, 2.5% at 9 months, 6.5% at 12 months, 2.2% at 15 months, and 2.9% at 18 months (see [33] for additional information). Bivariate associations among study variables are reported in Supplement 1; notably, neither abuse exposure nor the number of PTSD symptoms endorsed was significantly related to CORT AUC i .
Descriptive multilevel models using the repeated measures TSST log CORT data were used to compare TSST CORT response in three suicide groups (category-coded based on all information collected at baseline and follow-ups: no lifetime ideation or behavior, n = 53; any lifetime suicidal ideation but not behavior, n = 81; any lifetime suicidal behavior, n = 85). No significant group differences on baseline CORT were observed. Individuals with lifetime suicidal behavior demonstrated blunted CORT response across the four TSST samples compared with those without lifetime ideation or behavior (Interaction Estimate at Peak = −0.035, SE = 0.016, t(682) = −2.11, p = 0.035) and also showed blunting relative to those reporting a lifetime history of ideation but not behavior (Interaction Estimate at Peak = −0.027, SE = 0.013, t(689) = −2.07, p = 0.038). There were no significant differences in response between those with no history of suicidality and those with suicidal ideation but not behavior, (Interaction Estimate at Peak = −0.012, SE = 0.012, t(682) = −1.01, p = 0.31). See Fig. 1 for means plots for CORT across the TSST by group. In sum, although no baseline (pre-TSST) CORT differences were observed across groups, blunting of the stress response at peak TSST stress was observed in those reporting any suicidal behavior relative to those with no history of any suicidality, and relative to those with ideation but not behavior (Table 1) .
Hypothesis tests
Our diathesis-stress model hypothesizes a cross-level interaction between fluctuations in real-life peer stress and TSST CORT psychosocial stress response in the prediction of concurrent suicidal ideation and behaviors. We predicted either blunted or hyperreactive CORT AUC i to the TSST would strengthen the prospective within-person link between higher-than-usual stress and suicidal ideation and behavior, and that these interactions would be particularly strong for the developmentally salient peer stress predictor. Models predicting suicidal ideation from covariates, current stress (peer, academic, and mother-child), CORT AUC i , and their interactions are presented in Table 2 . Risk of suicidal ideation went down over time, consistent with regression to the mean following recruitment of an at-risk sample. Neither rectilinear nor quadratic terms for CORT AUC i predicted overall suicidal ideation. Higher-than-usual stress in each domain (peer, mother-child, and academic) was linked with greater concurrent risk of ideation (see Table 2 ). CORT AUC i did not moderate these relationships. Therefore, stressors predicted suicidal ideation regardless of CORT response. Models predicting suicidal behavior (over and above current ideation) from covariates, current stress (peer, academic, and mother-child), CORT AUC i , and their interactions are presented in Table 3 . Risk of suicidal behavior decreased over time, consistent with regression to the mean following recruitment of an at-risk sample. Higher CORT AUC i predicted lower overall risk of suicidal behavior. There was no main or interactive effect of a quadratic AUC i on suicidal behavior. No main effects of stressors on behavior were observed. As predicted, CORT AUC i moderated the prospective association between elevated peer stress (and not the less developmentally salient academic or mother-child stress) with concurrent suicidal behavior. Simple slopes (Table 3) of peer stress predicting suicidal behavior at high vs. low CORT AUC i suggest that higher-than-usual peer stress predicts greater risk of behavior only among subjects with blunted/lower (−1 SD) CORT AUC i ; in subjects with high (+1 SD) CORT AUC i , higher-than-usual stress did not predict behavior. Quadratic effects of CORT AUC i were not found (neither main nor interactive effects of quadratic term were significant). Therefore, CORT reactivity to psychosocial stress shaped the prospective covariation of real-life peer stress with risk of suicidal behavior over and above any association with ideation (Fig. 2) .
Supplemental analyses focused on (1) inclusion of abuse history and PTSD symptoms as covariates, (2) substitution of AUC g for AUC i , and (3) potential quadratic effects of AUC i on baseline reports of lifetime suicidal ideation and behavior are presented in Supplement 2.
DISCUSSION
Using a multilevel, prospective diathesis-stress framework, we found that (1) blunted laboratory HPA axis stress responses Table 3 . Predicting the presence of suicidal behavior at a given follow-up assessment from CORT AUC i during the TSST, person-standardized stress at the present follow-up assessment, and their interaction Outcome: current suicidal behavior prospectively predict suicidal behavior (across 18 months) over and above current suicidal ideation, current depression, and lifetime history of suicidal behavior, and (2) that periods of elevated peer stress increase risk of suicidal behavior only among subjects with blunted CORT responses. The blunted CORT responses observed in adults with suicidal behavior [10, 11] may be observable in adolescent females. Consistent with adult work, this risk was specific to suicidal behavior; subjects with ideation but not suicidal behavior did not demonstrate blunted CORT responses relative to controls. Longitudinally, elevated peer stress signaled acute risk of suicidal behavior only in subjects with this blunted HPA biomarker, providing support for an integrated multilevel model of adolescent suicide risk that considers chronic biological diathesis in concert with developmentally salient environmental stressors. When subjects were grouped into suicidality histories based on all available data (no history of ideation or behavior, history of ideation only, history of behavior), individuals with histories of behavior showed a blunted CORT AUC i relative to those with no history of suicidality, whereas those with histories of ideation only did not. Furthermore, we observed no significant differences in CORT AUC i between those with histories of suicidal ideation and those with no histories of suicidality. No differences in baseline CORT were observed between groups. The present findings extend two other studies demonstrating that blunted CORT in the context of psychosocial stressors predicts suicidal behavior [10, 11] . Crucially, this study additionally demonstrates that HPA axis response serves as a prospective predictor of suicidal behaviors, that this previously-described risk is observable in adolescent females, and that this risk of suicidal behavior among those with blunted HPA responses to stress may be observable during naturally-occurring psychosocial stress. Therefore, the present study adds to a growing literature linking altered HPA axis regulation to suicidal behavior.
In our prior analyses using this sample, we identified a significant interaction between lifetime abuse and increased risk of suicidal behavior at follow-up timepoints characterized by higher-than-usual depression [33] . Although an association between abuse history and blunted CORT response might be expected on the basis of previous work, neither history of abuse nor number of PTSD symptoms endorsed were significantly associated with CORT AUC i in our sample (Supplement 1). However, covarying either abuse or number of PTSD symptoms did slightly reduce the strength of the interaction between AUC i and peer stress in predicting suicidal behavior (Supplement 2). In future work, both diagnostic and dimensional measures of trauma exposure and PTSD should be utilized, and these factors should be explored as potential instigators of the link between HPA axis function and suicide risk. In sum, although traumatic life events have been associated with both increased and decreased HPA axis responses to stress [34] , the present study suggests the possibility that those who do have trauma-related blunting of the HPA axis may be at risk of stress-related suicidal behaviors.
Cognitive dysfunction may be one mechanism by which blunted CORT response to stress increases risk for suicidal behavior during peer stress. Moderate CORT benefits behavioral inhibition during stress [20] , whereas blunted CORT responses to psychosocial stress compromise executive functioning, including emotion processing and inhibition of prepotent responses [35, 36] . Blunted CORT response to the TSST has also been found in hyperactive-impulsive type ADHD [37] , a disorder characterized by poor inhibition. During peer stress, blunted CORT responses may permit failures of executive functions critical for inhibiting suicidal urges. Studies must determine whether failures of executive functions or decreased control of urges during peer stress might account for our findings.
Blunted CORT responses to psychosocial stress might promote suicidal behavior by impairing glucocorticoid regulation of inflammatory immune signaling. Social threats are accompanied by inflammatory brain signaling that is normatively downregulated by CORT at the glucocorticoid receptor (GR). If CORT stress response is compromised, perhaps due to a history of extreme stress exposures, this may permit uncontrolled inflammatory brain signaling, which increases a variety of suicide-promoting emotional experiences, including social loss, shame, and anhedonia [38] . This possibility is bolstered by evidence from Melhem et al. [10] showing adults with suicidal behavior-but not individuals with ideation-had lower hair CORT but also elevated inflammation (CRP, TNF-α, stimulated IL-6 production) and poorer GR sensitivity (ability of CORT to downregulate inflammation). Future studies should investigate whether blunted CORT stress response in adolescent females cause increased inflammatory brain signaling, and what role this may play in stress-related suicidal desire and action.
Although all stressors predicted ideation, only peer stress predicted suicidal behavior in adolescents with blunted CORT responses. This suggests that developmentally salient social stressors lie at the heart of risk for suicidal behavior in adolescent females [4] . Stressful peer environments may be critical risk factors as females undergo the pubertal transition, which is marked by increases in peer stress, especially for girls [39] . Progesterone and its neurosteroid metabolites, which rise and begin to fluctuate during puberty, upregulate social behaviors [40] , increase social threat monitoring [41, 42] , and regulate the HPA axis [43] . Pubertal ovarian steroid changes may therefore contribute to the development of stress-related suicidality.
Clinical implications Adolescent females with suicidality may require multifaceted treatment targeting behavioral skills deficits and physiologic vulnerabilities. Skills-based psychotherapies such as dialectical behavior therapy (DBT), focused on effective behavioral responses to painful socioemotional experiences, may enhance inhibitory control and reduce suicide risk during peer stress [44] . DBT is adapted for adolescents [45] and has received promising support for reducing adolescent suicidal ideation and self-injury in a randomized controlled trial [46] . Pharmacologic treatments may also serve to reduce the deleterious impact of psychosocial stressors on depression (e.g., Normann et al. [47] ); however, no evidence-based pharmacologic approaches for stress-related suicidality exist. Future work must determine whether pharmacologic stabilization or augmentation of the HPA axis might reduce suicide attempt risk in the context of stress. Fig. 2 Model-based estimates depicting the interaction between cortisol reactivity to the TSST (AUC i ) and current level of peer stress predicting suicidal behavior at the concurrent time point Strengths, limitations, and future directions This study had many strengths, including prospective evaluation of suicidal outcomes, measurement at multiple Research Domain Criteria (RDoC) levels in a transdiagnostic sample [48] , and the dynamic, multilevel statistical approach allowing for prospective modeling of diathesis and stress interplay. The use of a single measure of HPA axis stress response is a limitation; next steps include more frequent measures of HPA function. The correlational nature of our study is a limitation when considering causality; although likely to prove challenging, controlled experiments would allow for the evaluation of CORT (vs. placebo) effects on neurobiological function, experiences, and suicidal planning or intent while maintaining participant safety. Work is also needed to clarify whether HPA axis function and stress play a role in adolescent male suicidality. Finally, one should be cautious in generalizing findings to specific clinical groups, since various suicidality subtypes with differing pathophysiology are hypothesized. While a stress-related subtype of suicidality (characterized broadly by episodes of suicidality following stress, trauma histories, and impulsivity [49] ) may be expected to demonstrate blunted CORT responses, other subtypes may have different characteristics.
CONCLUSIONS
Research on the development of suicidal behavior in adolescent females has been limited by cross-sectional approaches that do not accurately model the interactive, multilevel nature of suicide risk as it unfolds over time. Work described here highlights the complex relationships among the HPA axis response to stress, developmentally salient psychosocial stressors, and suicidal behavior in adolescent females. Specifically, peer stress appears to be prospectively linked with acute risk of suicidal behavior, but only among subjects with blunted HPA axis responses to psychosocial stress. Additional studies delineating the neurobiological and psychosocial pathways underlying these associations will be necessary to address the rising rates of suicide deaths in this highly vulnerable group.
